To date, research suggests that sex and gender impact pathways central to the foci of psychoneuroimmunology (PNI). This review provides a historical perspective on the evolution of sex and gender in psychoneuroimmunology research. Gender and sexually dimorphic pathways may have synergistic effects on health differences in men and women. We provide an overview of the literature of sex and gender differences in brain structure and function, sex steroids, gender role identification, hypothalamic-pituitaryadrenal axis function, genetics, immunology and cytokine response. Specific examples shed light on the importance of attending to sex and gender methodology in PNI research and recommendations are provided.
Introduction to sex and gender research
In 1985 a report issued by the United States Public Health Services noted that outside the field of reproductive physiology, little was known about women's health. While the number of research studies examining sex-and gender differences has grown significantly in the past 25 years, our knowledge of such differences has been hampered by research designs that either overlook sex and gender or apply suboptimal methodology. Until recently, a lack of consensus on how to address methodological concerns and how to define sex and gender also limited progress in all areas of science (Wizemann, 2001 ) including psychoneuroimmunology (PNI).
This review offers a broad overview of the historical progress of sex and gender in PNI research and the influence that national policy had on promoting research in this area. We discuss scientific evidence that illustrate the relevance of sex and gender and provide examples that show how studies that examine these associations may yield rich and novel findings. Toward promoting rigorous science, we highlight common pitfalls and opportunities associated with sex and gender research, and provide directions for evaluating the effects of sex on brain, behavior and immune system interactions. But first, it is important to address the question: what do we mean by sex and gender?
Sex and gender terminology
Sex and gender are terms that have often-and inaccuratelybeen used interchangeably. To maximize the distinction between these two terms the Institute of Medicine issued the following definitions; sex is the ''classification of male or female according to their reproductive organs and function assigned by the chromosomal complement", whereas gender comprises ''a person's selfrepresentation as male or female and the social and cultural influences of the gender 'role' that influence cognition, emotion, behavior and choices" (Wizemann, 2001) . Providing specific definitions facilitates a more focused discussion of the effects attributed to sex, or the chromosomal fact of being male or female, and gender, a more complex construct that incorporates the notion of being male or female in his or her own culture. While seemingly discrete, these categories intersect and we recognize that both structural and functional sex differences mediate the influence of gender in science and in practice. Some have even suggested that gender is best viewed as a continuum with a person's sense of gender changing during a person's lifetime (Wizemann, 2001) . Thus, parsing a purely sex-based difference in humans is more problematic than in animal studies. Throughout this article, when the context involves both sex and gender influences, the term sex/gender is used.
Early studies in psychoneuroimmunology
While it is now well recognized that sex, gender and levels of sex-steroid hormones profoundly affect the immune system, our understanding of how sex and gender influence the 
